Although predation is an important driving force of natural selection its effects on primate evolution are still not well understood, mainly because little is known about the hunting behaviour of the primates' various predators. Here, we present data on the hunting behaviour of the leopard (Panthera pardus), a major primate predator in the Taï forest of Ivory Coast and elsewhere. Radio-tracking data showed that forest leopards primarily hunt for monkeys on the ground during the day. Faecal analyses confirmed that primates accounted for a large proportion of the leopards' diet and revealed in detail the predation pressure exerted on the eight different monkey and one chimpanzee species. We related the species-specific predation rates to various morphological, behavioural and demographic traits that are usually considered adaptations to predation (body size, group size, group composition, reproductive behaviour, and use of forest strata). Leopard predation was most reliably associated with density, suggesting that leopards hunt primates according to abundance. Contrary to predictions, leopard predation rates were not negatively, but positively, related to body size, group size and the number of males per group, suggesting that predation by leopards did not drive the evolution of these traits in the predicted way. We discuss these findings in light of some recent experimental data and suggest that the principal effect of leopard predation has been on primates' cognitive evolution.
Introduction
Predation is frequently mentioned as a factor in evolution although its actual selective impact is often not well understood. In primates, predation is thought to have affected body size, group size and composition, vigilance and ecological niche, as well as vocal and reproductive behaviour (van Schaik, 1983; Cheney & Wrangham, 1987; Cords, 1990; Hill & Dunbar, 1998; Stanford, 1998; Uster & Zuberbü hler, 2001) . Despite their theoretical appeal, there are several reasons to remain sceptical about the generality of these relationships. First, much of the available empirical evidence is indirect, for example, because predation rates have been assessed through unexplained disappearances of study animals. Second, predation is often treated as a homogeneous evolutionary force, even though predators differ considerably in their hunting behaviour and the consequential selective pressures they impose on a primate community. Finally, even within a particular predator class there can be significant differences among individuals' prey preference and hunting behaviour (Jenny & Zuberbü hler submitted) .
In the Taï forest of Ivory Coast, chimpanzees (Pan troglodytes) are hunted by leopards (Boesch, 1991) , while the eight monkey species are hunted by chimpanzees, crowned-hawk eagles (Stephanoaetus coronatus), and leopards. Human poachers also exert a strong hunting pressure, though this factor may have been too recent to be evolutionarily relevant. Each of these Published in Journal of Human Evolution, Vol. 43, Issue 6, 2002, p. 873-886 which should be used for any reference to this work predators employs highly specific hunting techniques, requiring elaborate defence behaviours to avoid predation. Predatory chimpanzees, for instance, locate monkey groups by acoustic cues and hunt for individuals in the high canopy (Boesch & Boesch-Achermann, 2000) . Crowned-hawk eagles, in contrast, hunt by sweeping through the canopy to surprise their prey (Gautier-Hion & Tutin, 1988; Shultz, 2001) . Not surprisingly, the presence of chimpanzees reliably elicits cryptic behaviour in all monkey species studied whereas the presence of crowned-hawk eagles elicits loud and conspicuous alarm calling and even mobbing behaviour by some monkeys .
In this paper, we focus on the hunting behaviour of the African leopard, a key predator of primates in the tropical rainforest habitat and therefore a probable important selective factor in the evolutionary history of primates. To investigate the potential impact of leopard predation on primate evolution we first describe in some detail the hunting behaviour of Taï leopards. We present radio-tracking data of two wild leopards as well as analyses of faeces to assess the hunting pressure exerted by this predator on the different primate species. We relate these data to behavioural, demographic, physiological and morphological traits that are commonly viewed as antipredation adaptations in primates: body size, group size, group composition, female reproductive rate, and use of forest strata. We used the faecal data to assess the predation rate exerted on the nine simian primates living in Taï forest: the red colobus, Colobus badius, the black-and-white colobus, C. polykomos, the olive colobus, Procolobus verus, the Diana monkey, Cercopithecus diana, the Campbell's monkey, C. campbelli, the lesser spot-nosed monkey, C. petaurista, the putty-nosed monkey, C. nictitans, the sooty mangabey, Cercocebus torquatus, and the chimpanzees (Table 1) .
The general prediction was that if a trait had evolved as an adaptation to leopard predation, there would be a negative relationship between the expression of the trait and an individual's vulnerability to leopard predation. For instance, it has been suggested that large body size is an adaptation to predation (e.g., Isbell, 1994) . If this were the case, then the larger Taï primates should be underrepresented in the leopards' prey spectrum. Similarly, it has been suggested that individuals living in a large group are less susceptible to predation than individuals living in a small group (e.g., van Schaik, 1983) . This is because individuals may benefit from the presence of conspecific group members, due to safety-in-number effects or improved predator detection. Thus, Taï primates that live in larger groups should be less susceptible to predation and therefore under-represented in the leopard's prey spectrum. It has also been argued that the formation of groups containing several adult males is an adaptation to predation pressure, specifically in species where males engage in cooperative defence against predators (Stanford, 1998) . Although no systematic studies have been conducted in the Taï primates, cooperative defence behaviour has been observed in red colobus and olive colobus males in the presence of crownedhawk eagles (Korstjens, 2001 ; Beerlage unpublished data). According to this hypothesis, Taï primates living in multimale groups should be better protected against predation and therefore underrepresented in the leopard's prey spectrum relative to single-male groups. Another hypothesis states that natural selection can lead females to accept higher levels of predation, if their potential reproductive rate is high enough to compensate for the losses incurred from predation (Hill & Dunbar, 1998) . In that case, rather than evolving predator-specific defence mechanisms, natural selection favours females, who shorten their interbirth intervals to increase their lifetime reproductive success. Species with short interbirth intervals, thus, should be over-represented in the leopard's prey spectrum. Finally, Taï primates show species-specific preferences for particular forest strata (McGraw, 1998 (McGraw, , 2000 , presumably as a result of interspecies competition. A tacit assumption here is that Korstjens (2001: 88): 16; 15; 16; 17; 15; 19; 18; 16; 15; 17; 14; ESTIMATE: 15·4. Males: Galat & Galat-Luong (1985) : 2; 3; Korstjens (2001: 127) species living in the lower forest strata are more exposed to ground predators (Dunbar, 1988; Plavcan & van Schaik, 1992 ) and therefore should be over-represented in the leopard's prey spectrum. In addition to these specific variables it needs to be pointed out that the different primate species in the Taï forest vary drastically in their population density. Some species, such as the red colobus and the Diana monkeys, occur at extremely high rates of 1-2 groups per square kilometre while others, such as the putty-nosed monkeys are exceedingly rare (Eckardt & Zuberbü hler, submitted) . Previous work has shown that leopards may prey on a large array of different species, suggesting that population density may be an important variable in explaining variation in leopard hunting success.
Methods

Study site
Data collection on leopard behaviour was conducted by DJ between June 1992 and August 1994 in the Taï National Park, Ivory Coast, in a study area of about 100 km 2 in the western part of the park, about 25 km east of the Liberian border (5 50 N, 7 20 W). The Taï Forest is classified as a tropical moist forest, with a protected area of roughly 4000 km 2 of largely undisturbed forest, the largest remaining block of primary forest in West Africa (Martin, 1991) .
Focal animal sampling
Leopards are found in a wide variety of habitats, ranging from open savannah to dense rainforests (Kitchener, 1991) . To date, most information on leopard ecology and behaviour comes from the East and South African savannah (e.g., Bailey, 1993) and very little is known about forest leopards. Nevertheless, as the largest forest predator, leopards are a key component in this ecosystem and it is likely that they play an important role in the evolution of primates and other groups of animals. Since direct focal sampling of leopards is not possible in the forest, four study animals, two adult males (''Cosmos'' and ''Arthur'') and two adult females (''Adele'' and ''Cora'') were equipped with radio transmitters. The methodology is discussed elsewhere in detail (Dind, 1995; Jenny, 1996) . Repeated localizations of these animals revealed that home ranges of individuals of the same sex did overlap very little while the overlap between one adult male and one adult female was almost complete (Dind et al. 1996) , suggesting that leopards defend their home ranges against members of the same sex.
In this paper, we report on the hunting behaviour of two individuals, the adult male ''Cosmos'' and the adult female ''Adele'', because these two were followed on a regular basis. Ranging data were collected in two ways. First, simultaneous monitoring by two observers from platforms installed in the high canopy allowed locating the focal animal by triangulation (accuracy 0·01 km 2 ). Distance was determined by the strength of the signal using a reference table. Once a leopard was located, one observer rushed to the presumed area and then followed the animal at a close distance ranging from 30 to 150 metres. The two focal individuals were radio-tracked between February 1993 and August 1994 (15 and 11 months, respectively). Second, platform monitoring was used to determine the activity patterns of the individuals as a function of daytime, month, and amount of rain. Readings were taken every 15 minutes during both the day and the night.
Faecal analysis
Between June 1992 and June 1994, a total of 200 faecal scat samples were collected systematically along trails and throughout the 100 km 2 study area. At least four resident leopards occupied home ranges in this area (Dind et al., 1996) , but the setting of an infrared triggered photo-trap revealed that at least seven different individuals contributed to the total sample (Jenny, 1996) . A day's search rarely led to the recovery of more than one faecal sample, indicating that faecal samples were the results of independent predation events. Samples were collected regularly throughout the study period. All samples were inspected for the presence of hairs, bones, teeth, nails, and other remains. Hairs were identified using a reference collection compiled by Hoppe-Dominik (1984) and reference photographs made by Bodendorfer (1994) .
Primate evolution
To assess how the various primate traits affected leopard hunting success, we compiled a data set for the Taï primate species, using several sources of information from studies conducted in the study area (Table  1) . These data were natural log transformed [y=LN (x+1)] to ensure normality before performing linear regression analyses, analogous to Hill & Dunbar (1998) .
Results
Activity patterns of Taï leopards
Platform monitoring revealed that both radio-tracked individuals were more active during the day than during the night. The male was monitored for a total of 54 hours, the female for a total of 223 hours. We calculated the relative activity rate every 15 minutes, yielding a total of 96 intervals per 24 hours for each animal. The relative activity was significantly higher during daytime intervals (06:00-19:00 GMT) than during nighttime intervals (19:15-05:45 GMT) for both individuals (Adele: mean day =46·9%, n=53, mean night = 26·3%, n=43, z=6·34, P<0·001; Cosmos: mean day =49·3%; n=53, mean night =30·3%, n=43, z=4·384, P<0·001, Mann-Whitney U-tests, two-tailed). Table 2 illustrates the wide variety of prey species found in leopard faeces, most of them (79·0%) stemming from mammals weighing less than 10 kg. The large proportions of monkeys and duikers were particularly remarkable. Remains of chimpanzees were found only once. Adele was followed most extensively, allowing us to assess her hunting behaviour qualitatively. During her daily trips, she often hid in dense thickets or in dense undergrowth, particularly when close to a monkey group. In one of 91 observed hidings Adele successfully attacked and killed a C. torquatus. At the same time, she avoided nearby chimpanzee parties. In 40·0% of cases (n=15) when chimpanzees were drumming or screaming in the vicinity she began moving away, or changed her travelling direction to distance herself from the chimpanzee group, and she never approached a chimpanzee party.
Prey spectrum of Taï leopards
Leopard predation and natural selection
Univariate analyses of the six different variables using data of the eight monkey species showed that predation rate was significantly related to population density (r 2 =0·583, F 1,6 =8·383; P=0·028) and body size (r 2 = 0·572, F 1,6 =8·011, P=0·030) (Figure 1 ). Contrary to predictions, however, body size and predation rates were positively related, because the larger monkey species were preyed upon more often than smaller ones. The relationships between predation rate and group size and the number of adult males per group were also positive (group size: r 2 =0·390, F 1,6 =3·836, P=0·098; number of males: r 2 =0·353, F 1,6 =3·277, P=0·120), although they did not reach statistical significance. Predation rates were unrelated to the reproductive rate of adult females (r 2 =0·054, F 1,6 =0·340, P=0·581) and to a species' use of the lower forest strata (r 2 =0·030, F 1,6 =0·188, P=0·680). A stepwise multiple regression analysis using all six variables indicated that population density and body size combined accounted for a significant proportion of the overall variance of the leopard predation rate (F 2,5 =18·347; P=0·006).
Adding chimpanzees to the dataset did not affect the overall pattern, except for the variable body size (density: r 2 =0·588, F 1,7 =9·988, P=0·016; body size: r 2 = 0·012, F 1,7 =0·087, P=0·777; group size: r 2 =0·163, F 1,7 =1·366, P=0·281; number of males: r 2 =0·176, F 1,7 =1·497, P=0·261; female reproduction: r 2 =0·007, F 1,7 = 0·048, P=0·832; use of lower forest strata: r 2 =0·078, F 1,7 =0·595, P=0·466). A stepwise multiple regression analysis using all six variables indicated that density and body size continued to account for a significant proportion of the overall variance (F 2,6 =8·783; P=0·017). In light of the robust effects of density and body size in both datasets we investigated whether the remaining variables explained any variation once the effects of these two variables had been controlled for. Thus, in the following analysis we used a relative estimate of predation rates (i.e., the absolute predation rate divided by density and body size). Using the monkey dataset, none of the variables explained a significant amount of variation (group size: r 2 =0·275, F 1,6 =2·271, P=0·182; number of male; r 2 =0·192, F 1,6 =1·422, P=0·278; female reproduction: r 2 =0·038, F 1,6 =0·239, P= 0·642; use of lower forest strata: r 2 =0·346, F 1,6 =3·171, P=0·125). A stepwise multiple Figure 1 . The relationship between the predation rate by leopards, population density and five variables commonly considered as antipredator adaptations in primates. Predation rate has been estimated by using the natural logarithm of the number of faeces that contained remains of a particular species in a sample of 200 leopard faeces collected over a period of two years from a 100 km 2 study area (Table 1) .
regression analysis using all four variables as well as their first interaction terms indicated that the interaction between a species' use of the lower strata and the number of males per group accounted for a significant proportion of the overall variance (r 2 =0·561, F 1,6 =7·671, P=0·032).
Using the dataset including the chimpanzees, none of the variables explained a significant amount of variation (Figure 2 ; group size: r 2 =0·105, F 1,7 =0·820, P=0·395; number of male; r 2 =0·081, F 1,7 =0·621, P=0·457; female reproduction: r 2 =0·009, F 1,7 =0·065, P=0·806; use of lower forest strata: r 2 =0·134, F 1,7 =1·080, P=0·333). A stepwise multiple regression analysis using all four variables plus their first interaction terms indicated that none of these variables or any of the first order interaction terms accounted for a significant proportion of the overall variance.
Closer inspection of Figure 2 revealed that red colobus monkeys and chimpanzees provided something of an exception to the overall pattern. Both species suffered from less predation pressure than expected, based on their group size and on the number of males per group, suggesting that forming large multi-male groups is beneficial given the species' population densities and body sizes. If the data were reanalysed without these two species, then the relationship Figure 2 . Relationship between relative predation rate leopards and four different variables commonly considered antipredator adaptations in primates. The relative predation rate has been estimated by using the natural logarithm of the number of faeces that contained remains of a particular species divided by its density and body size (Tables 1 and 2). between the two variables and relative predation rate became much stronger and reached statistical significance (group size: r 2 =0·525; F 1,5 =5·533; P=0·065; number of males: r 2 =0·574; F 1,5 =6·738; P=0·048), yet again in the wrong direction.
Discussion
Leopard hunting behaviour
The leopards in Taï forest showed a predominant diurnal activity pattern. Both radio-tracked individuals were significantly more active during the day than at night with relative peaks at dawn and dusk (see Jenny & Zuberbü hler, submitted) . Individual follows further suggested that hunting leopards selectively searched for monkey groups and hid in their vicinity, which sometimes led to a successful attack . It is unlikely that this is due to a sampling bias since the large proportion of primates found in leopard faeces in this and the previous study (Hoppe-Dominik, 1984) suggested that diurnal hunting for primates was common. Comparable observations have also been made in Asian forest leopards (Karanth & Sunquist, 1995 , 2000 , suggesting that diurnal hunting is widespread in forest leopards. This finding contrasts with reports from the savannah, where leopards hunt and travel predominantly at night (e.g., Bailey, 1993) . A number of factors could be responsible for the differences in activity patterns between the two habitat types. For example, diurnal hunting in rainforest leopards could be a consequence of forest preys' decreased detection abilities; the absence of competing diurnal predators such as the lion (P. leo), or it could be an adjustment to diurnal activity of the main prey, duikers and monkeys.
The 200 faeces analysed contained remains of at least 23 different prey species. This relatively large range reflected the high species diversity of the rainforest habitat and was comparable with a previous study, which included a large number of samples from the eastern side of the park, where disturbed secondary forest prevails and poaching pressure is much more intense (Hoppe-Dominik, 1984: Table 1 ). The most frequent prey species in both studies were duikers and monkeys. However, the two studies also differed in some interesting ways. In particular, C. polykomos and C. badius individuals were under-represented in the 1985 study. This was probably the result of lower population densities of these two species in the east side of the park. Colobus monkeys are particularly vulnerable to poaching, as recently documented by the extinction of a red colobus subspecies (Oates et al., 2000) . Unsurprisingly, recent surveys were unable to locate any red colobus or black-and-white colobus groups in the eastern side of the park (J. Refisch, personal communication), suggesting that the two primate species have become extinct locally. The different guenon species and particularly the Diana monkeys, however, are over-represented in the 1985 data, possibly due to habitat differences. The prevailing dense secondary forest on the east side of the park might have increased the leopards' hunting success by providing better hiding opportunities to stalk these more agile species. In sum, the fact that both studies found very similar results and that the main differences can be explained with density differences suggested that our assessment of the leopards' prey spectrum was reliable.
Leopard predation and primate evolution
When we related the impact of the leopards' predation pressure to various traits commonly thought to be antipredator adaptations, none was related to leopard predation in a predicted way. Instead, we found that the combination of population density and body weight was the best predictor of leopard hunting success, although in the wrong direction: the larger and more abundant species were preyed more often than the smaller and rarer species, suggesting that, if anything, leopard predation selected against large body size. Also contrary to predictions, both group size and the number of adult males per group were positively related with leopard hunting success, suggesting that these traits were also ineffective in deflecting leopard predation. These results are counterintuitive and require further explanation. Smaller primates could have a selective advantage over larger ones if they are more agile in the forest canopy and more difficult to capture. Nevertheless, large body size could still be an effective measure against other predators, notably the crowned-hawk eagle. For example, adult male guenons, which are larger than other group members, routinely attack crowned-hawk eagles (Gautier-Hion & Tutin, 1988:259; , suggesting that large body size provides reasonable protection against this predator. Second, the predation rate of individuals living in larger groups was higher than for those living in smaller groups, perhaps because larger groups were easier for the leopards to locate, thereby outweighing the benefits of increased vigilance and dilution. Alternatively, it might be that leopards preferred preying on large groups because there is a greater possibility of monkeys being on the ground. The sooty mangabeys provide an interesting example. This terrestrial species forms very large groups of up to 100 individuals but suffers substantially from leopard predation, even when controlled for the effects of their low population density and large body size. Third, the multi-male group hypothesis did not predict leopard predation either. The hypothesis states that multi-male groups have evolved because this enables males to engage in cooperative defence behaviour. Although male cooperation against predators has been observed against eagles (Korstjens, 2001) and chimpanzees (Beerlage, unpublished data), it is unlikely to be effective against leopards. Finally, in our dataset the preferred forest strata and interbirth intervals of the various species were unrelated to the predation pressure exerted by leopards. In sum, our data suggest that leopard predation was unlikely to be the cause of a variety of traits commonly thought to be adaptations to predation.
Are chimpanzees special?
Statistical analyses revealed that a number of effects became significant after the chimpanzees were removed from the dataset. Relative to their body size, chimpanzees suffered from low predation pressure; in fact, only one out of 200 faeces contained chimpanzee remains (Table 1) . With their large body size, chimpanzees might have reached a critical threshold level and grown out of the main prey range of leopards, perhaps as the result of a predator-prey arms race. Studies using mitochondrial DNA sequence data indicate that modern chimpanzees emerged at least 2 m.y.a. (Adachi & Hasegawa, 1995; Horai et al., 1995) , while modern leopards did not emerge until about 800,000 years ago (Uphyrkina et al., 2001) . The fossil record suggests that the primitive condition in fossil cats was a light body structure adapted for arboreal life, similar to the living genets or palm civets (Turner & Anton, 1997:106) . According to this scenario, therefore, chimpanzees have successfully avoided felid predation from early on because they entered the evolutionary arms race with a relatively large body size. Chimpanzees are much less affected by leopard predation than expected based on their group size, even if the effects of density and body size are controlled for. Forest leopards have been shown to develop prey preferences (Jenny & Zuberbü hler, submitted) and the focal follows of the adult female Adele showed that forest leopards might also learn to avoid chimpanzee groups, a behaviour that differs considerably from that towards monkey groups.
Some interpretative complexities
Although our data did not support a number of popular hypotheses regarding the evolution of primate antipredator traits, the interpretation of these findings is complicated in a number of ways. Most importantly, it is difficult to infer past evolutionary processes on the basis of current patterns because the relationship between past selection pressure and extant traits are often complicated and difficult to disentangle. Second, the patterns found in this study are based on interspecies comparisons, which make evolutionary statements difficult because it is impossible to control for all the confounding variables. Natural selection acts on individuals, not on species, and so it would be more fruitful to test our hypotheses for each species separately. A proper way of dealing with this problem would be to study changes in the predation rate as a function of a purported adaptation in each species. For example, everything else being equal, how do the predation rates compare in single and multi-male groups of the same species? Third, because leopards develop prey preferences, individuals of one species are likely to compete with members of other species to avoid preference formation by leopards. For instance, although increasing group size might be an adaptive response (due to dilution effect and increased vigilance), members of large-grouped species might soon suffer higher predation rates if leopards preferably search out larger groups. Other traits might be less affected by the trade-off between intraspecies adaptation and interspecies competition. The prey spectrum in Table 1 shows that leopards are able to kill prey animals that are much heavier than they are themselves, suggesting that increasing body size alone will not be an effective anti-predation response.
Leopard predation and cognitive evolution
Our results show that leopard predation did not have the expected effects on a number of morphological traits commonly thought to be antipredator adaptations. Hence, can predation by leopards be dismissed as a selection factor in the evolution of forest primates in general? It is a widespread tacit assumption that predation is a restrictive and simplifying force of natural selection. However, some studies have convincingly shown that the opposite can be the case. For example, in electric fish (Gymnotiformes) predation has selected for greater signal complexity (Stoddard, 1999) . We suggest that leopard predation has increased the behavioural flexibility of primates. In particular, several guenon species have evolved acoustically distinct alarm calls to warn each other about the presence of specific predators, including leopards (Seyfarth et al., 1980; Zuberbü hler, 2000a Zuberbü hler, , 2001 . It is likely that similar findings will emerge from other species, including the Colobines. Second, the suspected presence of a leopard appears to trigger complex cognitive processes Zuberbü hler, 2000b Zuberbü hler, , 2001 ). For example, Diana monkeys distinguish between chimpanzee screams given in a social setting from chimpanzee screams given to a leopard (Zuberbü hler, 2000d) , suggesting that these calls are meaningful and inform the monkeys about the presence of a leopard. Diana monkey groups living in the periphery of a chimpanzee territory are less likely to understand variations in chimpanzee screams than groups living in the core area of a chimpanzee group, suggesting that monkeys need to learn the meaning of these calls. Third, call meaning is not always rigidly attached to specific acoustic structures, but it can be generated from pragmatic information (Zuberbü hler, 2000c) . This is exemplified by the Diana monkeys' response to the alarm calls of crested Guinea fowls (Guttera pulcheri). Guinea fowls forage in large groups and when chased, produce conspicuously loud alarm calls that can be heard over long distances. Guinea fowls are not hunted by chimpanzees but may be taken by leopards and human poachers. Diana monkeys respond to recordings of Guinea fowl alarm calls as if a leopard were present. Playback experiments have shown that Diana monkeys are able to take into account that Guinea fowl alarm calls can be caused by both leopards and humans, and can also determine the most likely cause of the birds' alarm calls (Zuberbü hler, 2000c) . Finally, some recent research suggested that simple syntactic elements in their vocal repertoire of some monkey species could affect the way monkeys interpret the meaning of alarm calls (Zuberbü hler, 2002) . In sum, it is clear that the hypothesis that leopard predation has favoured the cognitive evolution of primates will require more rigorous testing, using various empirical approaches. Nevertheless, we believe that predation has been largely underestimated as a factor in primate cognitive evolution (Grimes, 2002) .
Summary
Predation has been mentioned a major driving force in the evolution of primate behaviour and morphology, but the actual effects are still not well understood. Here, we present data on the hunting behaviour of the leopard, a major primate predator in many parts of the world. Radio-tracking data showed that forest leopards primarily hunt for monkeys on the ground and during the day. Scat analyses confirmed that primates accounted for a large proportion of the leopards' diet, providing detailed information on the predation pressure exerted on the different species. Contrary to current theory, we did not find negative relationships between predation rate by forest leopards and the various traits commonly believed to be adaptations to predation, such as body size, group size or number of males per group. Instead, these relationships were all positive, which makes it difficult to maintain that these traits evolved in response to predation by leopards. Instead, we suggest that leopards have increased the cognitive flexibility in primates, as evidenced by the sophisticated ways monkeys deal with predator information.
